Introduction
Biliary tract cancer, including cancers of the gallbladder and extrahepatic bile duct, is rare but highly fatal (1) , and complete surgical resection is the only treatment that offers a chance of cure in patients (2) . Although preoperative diagnosis has been improved by modern imaging techniques, it is still difficult to diagnose the extent of cholangiocarcinoma infiltration (3) . Currently, the only method to confirm microscopic infiltration of cancer into ductal resection margins during surgery is intraoperative histological examination. However, some reports have revealed that prognosis for patients with positive bile duct stumps does not differ significantly from that of negative patients (4) . Moreover, recent studies have shown that additional resection of a positive proximal bile duct margin does not offer any survival advantage (4, 5) . It remains controversial whether additional resection of the bile duct has a favorable impact on the patient outcomes (5) . The impact of remnant carcinoma in situ (CIS) at the bile duct stump on on postoperative course remain unclear (4) . In this study, surgical margin status and postoperative course were evaluated in 93 patients with biliary tract cancer to determine any correlation between remnant carcinoma and postoperative survival. Positive margin cases were divided into two groups, invasive carcinoma and carcinoma in situ, and the postoperative survival and recurrence-free survival were evaluated. Immunohistochemical staining targeting Ki67 and p53 for positive margins and invasion portion was conducted to evaluate the correlation between expression of these proteins and prognosis. (Tokyo, Japan), and a consent form signed by patients prior to the start of the study.
Patients and methods

Patients
Margin status. In practice, margins of at least 5 mm are recommended to achieve curative resection. Intraoperative histological examination is routinely used to assess the bile duct margin. If evidence or possibility of a tumour-positive margin is observed during this examination, additional resection of the proximal duct is performed, but only as far as it is technically feasible. All duct margins submitted for intraoperative histological examination are then re-evaluated later by permanent pathology. Margin status is classified as negative, positive with CIS, or positive with invasive carcinoma. 
Results
During the study, 93 patients underwent curative intent resection. The clinical and pathological characteristics of the study participants are shown in Table I . The mean age of the patients was 69 years. The age range was 35-85 years and 61 patients were male (65.6%) and 32 patients were female (34.4%). There were 20 cases (21.5%) of positive-margin intraoperative histological examination and permanent pathological findings. The distribution of disease was as follows: 46 cases (49.5%) of common bile duct cancer (CBD), 25 cases (26.9%) of hiller cholangiocarcinoma (HCCA), and 22 cases (23.6%) of gall bladder cancer (GB). Operative procedures included 34 cases of pancreaticoduodenectomy, 32 cases of hemihepatectomy with bile duct resection, 16 cases of partial hepatectomy with bile duct resection, 8 cases cholecystectomy with bile duct resection, and 3 cases of hepatopancreatoduodenectomy. Next, patients were divided into two groups, a positive margin group (positive) and a negative margin group (negative). Clinicopathological findings were comparatively evaluated between the positive and negative groups (Table II) . Cases with major vessel invasion were significantly higher in the positive group than in the negative group (P= 0.0218). We focused on the positive group and further divided these patients into two subgroups according to resected margin status: CIS at the bile duct stump (CIS group, n=8) (Fig. 1A) and invasive carcinoma at any surgical margin (Invasive group, n=12) (Fig. 1B) . No significant difference in clinicopathological findings between the two groups was observed. Recurrence and survival were significantly lower and higher, respectively, in the CIS group than in the Invasive group (Fig. 2) . Immunohistochemical staining targeting p53 and Ki67 was conducted in the positive margins (Fig. 3) . The expression levels of p53 and Ki67 in ductal margins were significantly higher in the Invasive group (P= 0.035) (Table III) . However, the expression levels in the invasion portion were not significantly different between the two groups. Moreover, no statistical correlations between the expression levels of p53 and Ki67 and survival and recurrence were observed (Fig. 4) . In the positive group, resected margin status was the most important factor for recurrence-free survival according to Cox-regression analysis (Table IV) .
Discussion
Although histologically negative margins have been recognized as the most important independent determinant of survival, the additional resection of a diagnosed positive proximal bile duct is still controversial (4). Many studies have reported positive surgical margins as an important predictor of poor prognosis (8) (9) (10) (11) . According to several reports, however, the prognosis for patients with positive bile duct stumps does not differ significantly from that of carcinoma-negative patients. Moreover, some studies have even described long-term survival for patients with a positive surgical bile duct stump (12, 13) . Histologically positive surgical bile duct stumps can be further subclassified into two subtypes: Invasive carcinoma and CIS (4) . Some reports have shown the survival rate of CIS groups to be no less than that of margin negative groups and higher than that of invasive groups (4) . In this study, bile duct stumps were also divided into the same two groups. The recurrence and survival rates in the CIS group were not lower than those in the negative group (data not shown). The recurrence and survival rates were significantly lower and higher in the CIS group than in the Invasive group. The biological nature of main tumours with extensive superficial spread, which is likely to be responsible for remnant CIS, tends to be less malignant than that of conventional cholangiocarcinoma (4) . Main tumours of extrahepatic bile duct carcinoma with extensive superficial spreading tend to have shallower invasion, more localized type gross appearance, and a more defined histological differentiation than conventional cholangiocarcinoma (14) (15) (16) . Despite the usefulness of intraoperative histological examination in assessing tumour involvement in the bile duct, there are limitations to this method (17, 18) . A common feature of tumour spread is a submucosal pattern extending from 1 to 2 cm beyond the abnormal lesions, as observed in an imaging study (19) . Intraoperative examination of margin status can be difficult due to the biological characteristics of this tumour, which involve the proximal microscopic spread of the disease along the bile duct, extending beyond the palpable macroscopic boundaries (17, 20) . Intraoperative histological examination may inaccurately differentiate between invasive carcinoma from epithelial atypia or dysplasia, especially in cases of inflammation of the ducts due to obstruction or a biliary drainage procedure (21) . These factors lead to inaccurate diagnosis. Moreover, in our study, major vessel invasion was significantly more frequent in the carcinoma-positive group than in the carcinoma-negative group. When a positive surgical margin is identified, the state of the positive surgical margin must be examined more closely. The bile duct stump was also examined using immunohistochemical staining targeting Ki67 and p53. Ki67 is a prognostic marker of tumour proliferation that has been extensively researched in retrospective studies (22) . Its cellular location is strongly cell cycle dependent (23, 24) . Ki67 levels are low during G1 and early S phase and peak during mitosis (22) . p53 functions as a transcription factor involved in cell-cycle control, DNA repair, apoptosis and cellular stress responses (25) . The tumour suppressor gene p53 was the first identified cancer gene (26) . During cell cycle arrest, p53 functions by upregulating cyclin-dependent kinase (cdk) inhibitor p21, which can be detected as an immunohistochemical overexpression (27) (28) (29) . Inactivation of p53 caused by missense mutations or interaction with oncogenic viral proteins results in a selective growth advantage for cancer cells (30, 31) . Most p53 gene mutations stop tumour suppressor activity (32) . The frequency of p53 overexpression in cholangiocarcinoma is reported to vary from 19 to 58% (32) (33) (34) (35) (36) (37) . In this study, immunohistochemical staining targeting Ki67 and p53 in surgical bile duct stumps did not show a correlation with overall survival or recurrence-free survival. The histopathological findings of surgical bile duct stumps, whether positive with CIS or positive with invasive carcinoma, were more important than immunohistochemical staining findings. In this study, we did not perform the experiment using the cell lines. Further studies were recommended to verify our results.
Some report showed the radiotherapy for biliary tract cancer (38) . However, the radiotherapy for biliary tract cancer is not established. Some report showed the benefit of disease-free survival (39) , but the evidence is insufficient due to the small number (<10) of 5-year survivors and retrospective study (38) . Moreover, some reports have revealed the effectiveness of chemotherapy for biliary tract cancer (40) . However, adjuvant chemotherapy for biliary tract cancer has not been investigated. Some reports evaluating the impact of adjuvant treatment with systemic chemotherapy suggested a benefit for high-risk patients with positive lymph nodes or positive resection margins (41, 42) . Prospective studies are needed. A large multi-national study (ACTICCA-1) is evaluating the combination of gemcitabine plus cisplatin for adjuvant chemotherapy with results expected within the next years (40, 43) .
Intraoperative histological examination of the surgical margin of the bile duct is essential during biliary tract cancer surgery. The status of the resected margin in the positive group was the most important factor for postoperative survival and recurrence in biliary tract cancer.
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